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ENGLISH ABSTRACT 
 
 
 
 This study was conducted as a descriptive, longitudinal, hospital 
based study in Soba University hospital. The main objectives were to 
describe maternal and obstetric factors predisposing to pre-term delivery and 
to determine the early neonatal morbidity and mortality associated with the 
premature births population.   
The study was conducted over a seven months period, from December 
2003 to June 2004. One hundred consecutively born premature infants, 
within this study period, were followed from the moment of delivery until 
the end of the first week of life.  
Maternal and obstetric factors predisposing to premature birth were 
described within the maternal population, mainly; pregnancy induced 
hypertension (38.1%), multiple pregnancy (29%) and maternal infection 
(42.9%). 
 Morbidity, and mortality among the premature births study population 
were identified and respiratory distress syndrome was the main cause, 
accounting for 36 % and 46.2 % of the disease and deaths respectively. 
 Neonatal jaundice, apnea and neonatal infection occurred in 46%, 
16% and 14% of the premature infants respectively. However, respiratory 
distress syndrome and apnea have been strongly associated with early 
neonatal mortality (P< 0.05).  
A survival rate for the whole premature infant study population was 
74%.  Survival rates increased with increasing gestational age and increasing 
birth weight. At 28 weeks, none of the neonates survived but survival rates 
were 100% at 36 weeks. Survival rates were 20% in birth weights <1000 g 
and increased to 85.7% for birth weights >2500g.  
The study recommended assessment and improvement of prevailing 
medical practices for the care of  premature infants; raising medical and 
public awareness to factors predisposing to pre-term delivery with special 
regard to fetal monitoring. Also, further studies should be conducted on 
respiratory distress syndrome. 
 
 
 
 
 
 
 
 
 
 
 ﻣﻠﺨﺺ اﻟﺒﺤﺚ
 
وآﺎﻧﺖ اﻷهﺪاف اﻟﺮﺋﻴﺴﺔ ﻟﻬﺬﻩ . اﻟﻮﺻﻔﻴﺔ اﻟﻤﻤﺘﺪة ﺑﻤﺴﺘﺸﻔﻰ ﺳﻮﺑﺎ اﻟﺠﺎﻣﻌﻲأﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ      
 ﺔاﻟﺪراﺳﺔ ﻟﻮﺻﻒ اﻟﻌﻮاﻣﻞ اﻟﻤﺘﻌﻠﻘﺔ ﺑﺎﻷﻣﻮﻣﺔ واﻟﻮﻻدة  واﻟﺘﻲ ﺗﺆدى إﻟﻰ اﻻﺧﺪاج وﻟﺘﺤﺪﻳﺪ اﻟﻤﺮاﺿ
  .اﻟﻮﻟﻴﺪﻳﺔ وﻣﻌﺪل اﻟﻮﻓﻴﺎت   اﻟﻤﺘﺰاﻣﻦ ﻣﻊ ﻣﺠﻤﻮع ﺣﺎﻻت اﻻﺧﺪاج
وﺷﻤﻠﺖ هﺬﻩ . 4002ﻰ ﻳﻮﻧﻴﻮ  إﻟ3002اﺳﺔ ﻋﻠﻰ ﻣﺪى ﺳﺒﻌﺔ أﺷﻬﺮ ﻓﻲ اﻟﻔﺘﺮة ﻣﻦ دﻳﺴﻤﺒﺮ أﺟﺮﻳﺖ اﻟﺪر
اﻟﺪراﺳﺔ ﻣﺎﺋﺔ ﻣﻦ اﻟﻤﻮاﻟﻴﺪ اﻟﺨﺪج اﻟﺬﻳﻦ ﺗﻤﺖ ﻣﺘﺎﺑﻌﺘﻬﻢ ﻣﻨﺬ ﻟﺤﻈﺔ اﻟﻮﻻدة ﺣﺘﻰ اﻧﺘﻬﺎء اﻷﺳﺒﻮع اﻷول ﻣﻦ 
  .ﺣﻴﺎﺗﻬﻢ
ﺠﻤﻮع ﺗﻀﻤﻨﺖ اﻟﺪراﺳﺔ وﺻﻔﺎ  ﻟﻠﻌﻮاﻣﻞ اﻟﺨﺎﺻﺔ ﺑﺎﻷﻣﻮﻣﺔ واﻟﻮﻻدة اﻟﺘﻰ ﺗﺆدى اﻟﻰ اﻻﺧﺪاج ﺿﻤﻦ ﻣ
واﻟﺤﻤﻞ اﻟﻤﺘﻌﺪد %( 83)اﻷﻣﻬﺎت وﻋﻠﻰ ﻧﺤﻮ رﺋﻴﺴﻲ  اﻟﺤﻤﻞ اﻟﻨﺎﺗﺞ  ﻋﻦ ﺗﺄﺛﻴﺮ ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم 
  %(.24و9)واﻟﺨﻤﺞ اﻻﻣﻮﻣﻰ %( 92)
ﻋﺮﻓﺖ اﻟﺪراﺳﺔ ﺣﺎﻻت اﻟﻤﺮاﺿﺔ واﻟﻮﻓﻴﺎت ﺑﻴﻦ اﻟﺨﺪج ﻣﻮﺿﻮع اﻟﺪراﺳﺔ وآﺎﻧﺖ ﻣﺘﻼزﻣﺔ ﺿﻴﻖ اﻟﺘﻨﻔﺲ 
  .ﻣﻦ ﺟﻤﻠﺔ ﺣﺎﻻت اﻟﻤﺮض واﻟﻮﻓﻴﺎتﻋﻠﻰ اﻟﺘﻮاﻟﻲ % 64و2و% 63هﻲ اﻟﺴﺒﺐ اﻟﺮﺋﻴﺲ وﺗﺒﻠﻎ ﻧﺴﺒﺘﻬﺎ 
% 61و % 64واﻟﺨﻤﺞ اﻟﻮﻻدي ﻓﻲ ( اﻧﻘﻄﺎع اﻟﻨﻔﺲ اﻟﻤﺆﻗﺖ)ﻇﻬﺮت ﺣﺎﻻت اﻟﺼﻔﺎر اﻟﻮﻻدى واﻟﺒﻬﺮ
ورﻏﻢ ذﻟﻚ ﻓﺄن ﻣﺘﻼزﻣﺔ ﺿﻴﻖ اﻟﺘﻨﻔﺲ واﻟﺒﻬﺮ آﺎﻧﺘﺎ اﻷآﺜﺮ  ﺗﺰاﻣﻨﺎ ﻣﻊ . ﻣﻦ اﻟﺨﺪج ﻋﻠﻰ اﻟﺘﻮاﻟﻲ% 41و
  %(.0و50ﺻﻐﺮ ﻣﻦ اﻟﻨﺴﺒﺔ اﻟﻤﻌﻴﺎرﻳﺔ ا. )اﻟﻮﻓﻴﺎت اﻟﻮﻻدﻳﺔ ﻓﻲ اﻷﺳﺒﻮع اﻷول
وزادت ﻣﻌﺪﻻت اﻟﺒﻘﺎء ﺑﺰﻳﺎدة % 47ﺑﻠﻎ ﻣﻌﺪل اﻟﺒﺎﻗﻴﻦ ﻋﻠﻰ ﻗﻴﺪ اﻟﺤﻴﺎة ﻣﻦ اﻟﺨﺪج ﻣﻮﺿﻮع  اﻟﺪراﺳﺔ 
 أﺳﺒﻮﻋﺎ ﻟﻢ ﻳﻌﺶ اى ﻣﻦ اﻟﻤﻮاﻟﻴﺪ ﺑﻴﻨﻤﺎ آﺎﻧﺖ 82ﻓﻔﻲ ﻋﻤﺮ . ﻋﻤﺮ اﻟﺤﻤﻞ وزﻳﺎدة اﻟﻮزن ﻋﻨﺪ اﻟﻮﻻدة
ﻟﻴﺪ اﻟﺬﻳﻦ ﺗﻘﻞ أوزاﻧﻬﻢ ﻟﻠﻤﻮا%  02و آﺎﻧﺖ ﻣﻌﺪﻻت اﻟﺒﻘﺎء . أﺳﺒﻮﻋﺎ63ﻓﻲ ﻋﻤﺮ % 001ﻣﻌﺪﻻت اﻟﺒﻘﺎء 
  . ﻏﺮام0052ﻋﻨﺪ اﻟﻤﻮاﻟﻴﺪ اﻟﺬﻳﻦ ﺗﺰﻳﺪ أوزاﻧﻬﻢ ﻋﻦ % 58و7 ﻏﺮام وارﺗﻔﻌﺖ إﻟﻰ 0001ﻋﻦ 
  :ﺗﻮﺻﻞ اﻟﺒﺤﺚ إﻟﻰ ﻋﺪد ﻣﻦ اﻟﺘﻮﺻﻴﺎت ﻧﻮرد ﻣﻨﻬﺎ
  . ﺗﻘﻴﻴﻢ وﺗﺤﺴﻴﻦ اﻟﺨﺪﻣﺎت اﻟﻄﺒﻴﺔ اﻟﻤﺘﻌﻠﻘﺔ ﺑﺮﻋﺎﻳﺔ اﻟﺨﺪج-
  .ﺧﺪاج وأهﻤﻴﺔ ﻣﺮاﻗﺒﺔ اﻟﺠﻨﻴﻦ  رﻓﻊ اﻟﻮﻋﻲ اﻟﻄﺒﻲ واﻟﻌﺎم ﺑﺎﻟﺘﺮآﻴﺰ ﻋﻠﻰ اﻟﻌﻮاﻣﻞ اﻟﺘﻲ ﺗﺆدى إﻟﻰ اﻻ-
  . ﺿﺮورة إﺟﺮاء دراﺳﺎت أﺧﺮى ﺣﻮل ﻣﺘﻼزﻣﺔ اﻟﻀﻴﻖ اﻟﺘﻨﻔﺴﻲ-
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Chapter One 
Introduction and Literature Review 
1.1. Definitions and Incidences: 
  Pre-term birth refers to a birth that occurs before 37 
completed weeks (less than 259 days) of gestation. Prematurely 
born infants are classified by birth weight. Infants who weigh 
less than 2500, 1500 and 1000 grams are defined as low, very 
low and extremely low birth weight respectively (1).  
 
    Premature infants are also grouped by their gestational 
assessment into very premature (< 29 weeks), premature (29–32 
weeks), and transitional (33 – 36 weeks) (2). However, there is 
no clear cut off for a very premature infant and it is more 
variably defined as less than 32, 33 or 34 weeks gestation (1). 
 
The birth weight of the newborn is the first weight 
obtained after birth (preferably within the first hour) (3).  
         
        The gestational age is the duration of gestation measured 
from the first day of the last menstrual period and expressed in 
complete weeks or days (3). Estimation of gestational age after 
birth is done using certain criteria based on physical maturation 
and those based on the development of the nervous system. 
The New Ballard score is used to estimate gestational age of 
infants as premature as 20 weeks (4). See appendix 1, Fig 1 and 
2. 
In the developed world, low birth weight contributes 
disproportionately to the infant mortality rate and is the second 
leading cause of infant mortality after congenital anomalies 
(5). In the 1998 annual summary of vital statistics of the United 
States of America, 65 and 51 percent of infant deaths in 1997 
occurred in low birth weight and very low birth weight infants; 
these categories accounted for only 7.5 and 1.4 percent of 
births respectively (5). 
 
Small for gestational age infants have always presented 
investigators with special difficulties. These infants have a birth 
weight which is either below the 10th centile or more than two 
standard deviations below the mean for their gestation 
according to standard charts. These infants are a 
heterogonous group with many causes for their poor growth. 
There have been conflicting results from follow up studies of 
these small for gestational age infant, with wide variations in 
outcome. The majority of these studies didn’t match the 
gestation of these infants to the birth weight nor take into 
account the different set of complications in the small for 
gestational age and premature infants (6). 
 
The incidence of pre-term birth in the United States is 
400,000 premature infants each year (5). There is a 26 percent 
rise in the overall proportion of pre-term birth between 32 and 
36 weeks, rather than very pre-term birth. The major reason for 
this increase is a higher rate of multiple pregnancies, which rose 
by 19 percent between 1989 and 1996 (7). 
 
In Sudan, several studies have been conducted on low 
birth weight infants, which incorporates premature infants as 
well. However, these studies did not focus on premature infants 
and the different set of characteristics peculiar to prematurity.  
In the federal Ministry of Health, Khartoum – Sudan, statistical 
records on premature infants as a separate entity are lacking; 
they are also incorporated within low birth weight infants. 
However statistical records on the incidence, morbidity and 
mortality of premature infants may be found in the Obstetric 
and Pediatric departments of some hospitals. 
 
Soba University hospital, where this research was 
conducted, is the only hospital in Sudan that has a complete 
perinatal setup; including the maternal fetal unit and neonatal 
care unit . It is a referral hospital for high-risk patients and is not 
representative of the community. Statistical records from Soba 
hospital annual perinatal mortality records for the years 2000, 
2001and 2002 showed that the total number of live births were 
1976, 2052 and 2350 respectively, whereas the total number of 
pre-term births were 134(6.7%), 202(9.8%) and 280(11.9%) 
respectively (8). 
 
Prematurity is associated with increased risk of neonatal 
mortality and morbidity (9). The early neonatal period is the first 
seven days of life of a live born infant of any gestation, and the 
perinatal period is the period from 24 weeks gestation or the 
period of live birth if less than 24 weeks to 7 days postnatal age 
(10).  
 Neonatal morbidity and mortality rates in the African 
region currently estimated at 45 deaths per 1,000 live birth are 
among the highest in the world and contribute about 50% of 
the infant mortality rate in the region. Deaths within the first 
seven days of life were estimated at 76 per 1000 live births. 
Prematurity and low birth weight constituted 25% of these 
deaths (11).  
 
 
1.2. Risk factors for preterm birth: 
There are many risk factors associated with spontaneous 
pre-term labour and delivery including maternal or obstetrical 
conditions, prior pre-term birth, short inter-pregnancy interval, 
smoking and demographic variables such as age, race, 
employment and socioeconomic status. However, many pre-
term births occur among women with no risk factors at all. In 
addition, placental and some obstetric complications resulting 
in pre-term delivery require other risk factors to exert their 
effect. For example, maternal smoking may be the reason for 
some cases of abruptio. No paternal factors related to 
development of pre-term delivery have been identified (12). 
 
Taha et al (13) studied the distribution and determinants 
of low birth weight in Central Sudan during 1989-90 to 
determine the incidence of low birth weight and to ascertain 
risk factors influencing it. The incidence of low birth weight was 
found to be 18.1% in the community and 8.2% in the hospital 
deliveries. The major risk factor for low birth weight was found to 
be intrauterine growth retardation mainly found to be 
influenced by low maternal weight.  Malaria infection during 
pregnancy was another risk factor, together with lack of 
antenatal care, short birth to conception interval, gestational 
illnesses, prior low birth weight, prior reproductive losses and 
high diastolic blood pressure. Other variables that showed 
consistent associations with low birthweight in the community 
and hospitals were socioeconomic factors and infant’s sex. 
However it was mentioned in the study that misclassification of 
gestational duration might have influenced the distribution of 
term and pre-term low birth weight. However, the ratio of term 
to pre-term low birth weight was 2.9 in the community and 1.3 
in the hospitals. 
 
In 1994, Dr. M.A.A Elemam (14) studied the risk factors of 
pre-term labour in Khartoum, Sudan. It was a case control study 
including 138 candidates, 69 cases and 69 controls. Presumed 
risk factors were tested to find out their role in the causation of 
pre-term labour. The following risk factors showed significant 
differences (P < 0.05); inadequate antenatal care, illiteracy, 
nulliparity, passive smoking, weight < 50 kg, height < 154 cm, 
previous abortion, antepartum hemorrhage during current 
pregnancy, exertion, hypertension, history of pre-term labour, 
fever > 37.4°C, evidence of infection (chorioamnionitis) by 
bacterial culture and evidence of infection by histopathology.  
 
Fahim HI et al (15) conducted a similar study in Egypt in 
1992 in 234 cases and controls. Results showed that (P< 0.05) 
the lower the socioeconomic status the more the risk for pre-
term labour. Smoking whether active or passive, threatened or 
induced abortion, unwanted pregnancy, psychological 
trauma, surgical intervention during current pregnancy are all 
associated with pre-term labour (p< 0.001).  
 
A more recent study has been conducted by the National Institute of Child Health and 
Human Development maternal fetal medicine units network by Mercer et al (16) in 
1999 found out that women with a prior history of spontaneous pre-term delivery were 
twice as likely to have a pre-term delivery in the next gestation than women with no 
such history (22 versus 9 percent). 
 
Blackmore–Prince et al (17) in 1988 specifically examined 
incidence of pre-term labour in black and white populations 
after adjusting for confounding factors. The overall incidences 
of pre-term delivery for black and white women were 17.4 and 
6.7 percent respectively. 
 
Pre-term labour has been studied at both extremes of 
maternal age. A retrospective study by Gardner et al (18) in 
2001, evaluated pregnancy outcome in almost 23,000 women 
who presented with pre-term labour found out that there was 
no significant difference in the incidence of spontaneous pre-
term delivery in women over 35 or 40 years of age.   However 
maternal age of 18 or 20 years has been associated with 
increased rate of pre-term delivery. 
 
There are several mechanisms by which maternal physical 
activity may increase the incidence of pre-term labour, 
including reduced uterine blood flow and elevation of stress 
hormone concentrations. Henriksen et al (19) in 1995, 
conducted a prospective study of 8711 women with singleton 
pregnancies compared duration of pregnancy in women 
walking or standing at work for < 2 hours and those walking or 
standing > 5 hours. The latter group had an adjusted odds ratio 
of 3.3 (95% CI) for pre-term birth. However many series reported 
no association between employment and pre-term delivery 
and it’s recommended to quantitate other factors such as the 
mother’s ability to handle stress and fatigue to gain insight into 
this controversy. 
 
Lower socioeconomic status is often associated with 
increased risk of pre-term delivery. It is however difficult to sort 
out the independent effect of socioeconomic status on pre-
term birth, since analyses are complicated and can be 
categorized according to family income, educational level 
and occupation (12). 
 
Conflicting results have been reported from studies 
evaluating whether prior induced abortion is a risk factor for 
future pre-term delivery. Zhou et al (20) in 1999, investigated 
15,727 women with a prior first trimester termination to 46,026 
controls and found the odds ratio (O.R) at 95% confidence 
intervals (C.I) of pre-term singleton live births to be 1.89, 2.66 
and 2.03 in women with one, two or >3 previous pregnancy 
terminations respectively. 
 
Cigarette smoking has also been shown to have a dose 
dependant relationship with the risk of pre-term birth. Kyrklund-
Blomberg et al (21) 1998, studied the relationship of maternal 
smoking to pre-term labour. The study concluded that daily 
maternal consumption of one to nine cigarettes is associated 
with an O.R (95% CI) of 1.1 for pre-term birth between 33 and 36 
weeks of gestation and an O.R of 1.3 for birth at or before 32 
weeks. Heavier maternal consumption of 10 or more cigarettes 
per day is associated with higher risk of pre-term delivery (O. R 
of 1.4 for pre-term birth between 33 and 36 weeks and O.R of 
1.6 for pre-term birth at or before 32 weeks). 
 
Low consumption of seafood in early pregnancy was also 
determined as a risk factor for pre-term delivery. Olsen et al (22) 
conducted a prospective epidemiological investigation 
involving 8792 Danish women and reported a higher incidence 
of pre-term delivery in those who never consumed fish than 
those who did, 7.1 percent versus 3 to 4 percent.  
 
A retrospective cohort study by Scholl et al (23) 
investigated 173,031 parturients and demonstrated that 
anaemia of less than 9.5 g/dl at 12 weeks of gestation was 
associated with increased risk of pre-term birth (O.R 1.68 95% 
C.I). However anaemia isolated to the third trimester generally 
reflects expansion of maternal plasma volume and is not 
associated with pre-term delivery.  
 
Premature rupture of membranes refers to membrane 
rupture before the onset of uterine contractions. Pre-term 
premature rupture of membranes (PPROM) refers to this 
occurrence in pregnancies less than 37 weeks of gestation. It is 
responsible for 30 to 40 percent of all pre-term births.  
 
Salafia et al (24) have studied placental pathologic 
findings in pre-term birth. They have shown the association 
between pre-term labour and infection by the histological 
evidence of chorioamnionitis in 40% of placentas of pre-term 
births. Mass et al (25) stated that bacterial vaginosis and 
ureplasma colonization of the lower genital tract has been 
suggested as a factor in the pathogensis of intramniotic 
infection and pre-term labour. Infection with Group B 
streptococci, Chlamydia trachomatis, and Neisseria gonorrhea 
has also been associated with pre-term labour. Bacteroids 
species, Fusobacterium, Mycoplasma hominis and Ureaplasma 
urealyticum (26) are associated with bacterrial vaginosis and 
are isolated from amniotic fluid during pre-term labour. 
However, Luki et al (27) compared the polymerase chain 
reaction to culture for detection of genital mycoplasms and 
found out that these organisms are difficult to culture and 
failure to isolate them in cases of intramniotic infection may 
have led to misclassification of women as non-infected. 
 Taha et al (28) in 1989-1990 conducted a case-control 
study about the contribution of malaria to low birth weight and 
prematurity in the Gezira and Blue Nile provinces of Central 
Sudan in hospitals and the community. The prevalence of 
reported malaria (by history) was higher among low birth 
weight cases than among controls (O.R 1.6 in the hospital 
based study & 1.7 in the community based study). Moreover, 
the odds ratio was higher for pre-term low birth weight (O.R 2.1 
in hospitals and 2.2 in the community) compared to full term 
low birth weight (O.R 1.9 in hospitals & 1.5 in the community). 
The odds ratio for increased low birth weight was the same as 
the odds ratio from laboratory-confirmed malaria by 
parasitologic and histopathologic diagnoses 
 
Multiple pregnancies have increased as advanced 
reproductive techniques have become successful in achieving 
pregnancy. Two studies conducted by Taffel et (29) al and 
Ventura et al (30) through the United States National Center for 
Health Statistics have found out that multiple pregnancies 
account for 13% of all births less than 37 weeks gestation, 15% 
of all early births less than 32   gestation, 21% of all infants of 
birth weight less than 2,500 g and 25% of all infants less than 
1500g. However Draper et al (31) have found out that infants 
from multiple births had for the same birth weight, gestation, 
and ethnic origin greater chance of survival than singleton 
infants (O.R 1.4,1.1 to 1.8). Though this finding was unexpected 
and is the reverse of situation in mature multiple births, it could 
be explained by the fact that other causes of prematurity such 
as growth restriction, placental abruptio and infection are 
associated with negative effects on viability. 
 
Propst et al (32) found out that congenital and acquired 
uterine malformations are associated with pre-term delivery 
due to decreased luminal volume and or cervical 
incompetence. Heinonen et al (33) reported a unicornate pre-
term delivery rate of 17%. Cooney et al (34) found that uterine 
duplication abnormalities have a higher risk of pre-term delivery 
than normal uteri (29 versus 3 percent). Large fibroids (i.e > 5 to 
6 cm) appear to be the factor that best correlates with an 
increased risk of pre-term birth as stated by Koike et al (35). 
 
1.3.  Morbidity among premature infants: 
Premature infants are at risk of developing complications 
that result from anatomic or functional immaturity. The 
complications seen most frequently are hypothermia, 
respiratory abnormalities, hypoglycemia, necrotizing 
enterocolitis, infection and retinopathy of prematurity. 
Retinopathy of prematurity is a condition screened for at four to 
six weeks after birth (36) and is therefore outside the scope of 
this research. The risk of developing complications decreases 
with development. Thus knowledge of gestational age enables 
an assessment of the chance of survival and the occurrence of 
complications (37). 
  
Making the transition from intrauterine to extra uterine life 
is more difficult for pre-term than term neonates. They 
frequently require interventions in addition to initial routine 
management. Lemons et al (38) found out that of the very low 
birth weight infants born in the centers National Institute of 
Child Health and Human development (NICHD) Neonatal 
Research Network between 1995 and 1996, 60 percent 
required endotracheal intubation and 7 percent received 
resuscitation medications. Apgar scores of < 3 at five minutes 
occurred in 27 percent of infants with birth weight 501 to 750 
grams, compared to 3 percent of infants weighing 1251 to 1500 
grams. 
 
The 2000 Guidelines for Cardiopulmonary Resuscitation 
and Emergency Cardiovascular Care: Neonatal Resuscitation 
guidelines (39) has recommended that an experienced 
clinician in neonatal resuscitation should attend the 
anticipated delivery of a pre-term infant and follow established 
guidelines for resuscitation. Facilities, monitors and equipments 
must be readily available. 
 
1.3.1. Hypothermia: 
Premature infants are liable to develop hypothermia 
because of their relatively large body surface area and inability 
to produce enough heat. Hypothermia leads to metabolic 
disorders such as hypoglycemia or acidosis. Premature infants 
should be cared for in an incubator or under radiant warmer 
since hypothermia is associated with increased mortality and 
pulmonary insufficiency especially in extremely premature 
infants (40). 
 
1.3.2. Respiratory abnormalities: 
Respiratory abnormalities in premature infants comprise 
apnea of prematurity, respiratory distress syndrome (RDS) and 
broncopulmonary dysplasia (a chronic lung disease typically 
defined as oxygen dependency at 36 postmenstrual age or 28 
postnatal age (41) and will not be further discussed in this 
research since it is not one of the early neonatal 
complications).  
 
Apnea is defined as the cessation of respiratory flow. It is 
pathologic when the respiratory pause is prolonged (20 
seconds or greater) or is associated with cyanosis, pallor or 
bradycardia (42). Approximately 25 percent of pre-term infants 
have apnea of prematurity and this incidence increases with 
decreasing gestational age. Apnea occurs in approximately 
7% of infants born at 34 weeks, 14% of 32 weeks, 50% at 30 
weeks and in virtually all infants below 28 weeks (43) 
 
 Respiratory distress syndrome, another complication of 
prematurity, is caused by deficiency of surfactant, the 
phospholipid mixture responsible for reducing surface tension of 
distal alveoli at low end-diastolic pressures and thereby 
preventing the development of progressive atelectasis, low 
compliance, high resistance in small airways and low functional 
residual capacity (44). Infants with RDS are nearly always 
premature. Respiratory distress and cyanosis occurring at or 
soon after birth, tachypnea, grunting, nasal flaring, intercostal 
and subcostal recessions are all features of RDS. Chest 
radiographs in RDS are characterized by the classical findings 
of a diffuse reticulogranular, ground glass appearance with air 
brochograms (45). 
 
 In infants less than 30 weeks gestation, prophylactic 
treatment with surfactant improves outcome when compared 
to delayed administration after RDS development (46). 
Surfactant improves survival by improving oxygenation and 
pulmonary function (47). For infants 1000 to 1500 grams, early 
administration of continuous positive airway pressure (CPAP) for 
mild to moderate RDS reduced requirements for mechanical 
ventilation (65 versus 14 percent), administration of surfactant 
(40 versus 12 percent) (48). Infants greater than 1500 g can be 
treated with supplemental oxygen by hood or CPAP. If oxygen 
requirement is high (FiO2>0.5) surfactant administration should 
be considered (49).  
Endotracheal intubation and mechanical ventilation are 
recommended for infants with Respiratory failure (defined as 
hypercarbia (PaCO2 > 60) and hypoxia (PaO2 < 50 in 100% 
oxygen) (50).  
 
1.3.3. Necrotizing enterocolitis (NEC): 
Necrotizing enterocolitis (NEC), a syndrome of intestinal 
necrosis, is the most common gastrointestinal emergency in the 
newborn infant (51). The incidence is greatest in infants with 
birth weight less than 1500 grams occurring in 2 to 10 percent of 
such infants and decreases with increasing gestational age 
(52). The majority of premature infants who develop NEC are 
healthy, feeding well and growing (53). A frequent early sign is 
a change in feeding tolerance with gastric retention.  Systemic 
signs of NEC are nonspecific and include apnea, respiratory 
failure, lethargy, poor feeding, temperature instability and 
hypotension due to septic shock. Abdominal signs include 
distension, gastric retention, tenderness, vomiting, diarrhoea 
and hematochezia (54,55). Radiographic findings may be 
normal or show mild ileus, pneumatosis intestinalis or 
pneumoperitoneum (56). 
 
1.3.4. Patent ductus arteriosus (PDA): 
 A condition that commonly occurs in premature infants, 
especially those with RDS, is Patent ductus arteriosus (PDA) (57).  
In term infants, constriction of the ductus usually results in 
functional hemodynamic closure within 24 hours after birth in 50 
percent, 46 hours in 90 percent and 72 hours in virtually all (58). 
Complete anatomic closure occurs in months. In premature 
infants, ductal closure is delayed. The ductus is functionally 
closed by the fourth day in infants more than 30 weeks 
gestation (59). In ill infants less than 30 weeks gestation PDA 
persists on the fourth day in approximately 65% (60). Signs 
develop in the first two to three days after birth and include 
bounding pulses, widened pulse pressure, prominent left 
ventricular impulse, and a murmur (initially systolic then 
continuous machinery murmur) heard over the entire 
precordium but best in the left infraclavicular region and upper 
left sternal border (61). Occasionally PDA may be silent in the 
first three days after birth (62,63) with consequent deterioration 
of respiratory status despite surfactant treatment, circulatory 
instability or cardiac enlargement on chest radiographs. 
Diagnosis is confirmed by echocardiography.  
 
1.3.5.  Intraventricular hemorrhage (IVH): 
An important cause of morbidity and brain injury in 
premature infants is subependymal/ Intraventricular 
hemorrhage (IVH). It occurs most frequently in infants less than 
1500 grams or less than 32 weeks gestation. Its prevalence 
decreases with increasing gestational age: occurring in 6.1% of 
infants with birth weight 501 to 750g and 1.8% of infants with 
birth weight 1251 to 1500g (64).  
 
Onset of intarventicular haemorrhage has been 
associated with intrapartum asphyxia, respiratory distress 
syndrome, prolonged neonatal resuscitation, hypoxia, acidosis, 
pneumothorax, administration of bicarbonates and seizures 
(65). Cranial ultrasound imaging is used to detect IVH. All infants 
with gestational age less than 32 weeks or less than 1500 grams 
birth weight should be screened. Infants more than 32 weeks 
are screened if there are risk factors of hypoxia including 
respiratory distress, NEC or sepsis (66). 
 
1.3.6. Jaundice: 
Premature infants are more likely to become jaundiced 
than term neonates especially if they are not feeding well. 
Measuring bilirubin levels and institution of phototherapy 
following guidelines appropriate for their gestation is 
recommended (67) 
 
1.3.7. Hypoglycemia: 
Premature infants, especially small for gestational age, 
frequently have hypoglycemia because of diminished 
glycogen stores since glycogen is deposited during the third 
trimester of pregnancy (68). Monitoring of blood glucose should 
start one to two hours after birth and continued until glucose 
values normalize and feeding is well established. 
  
1.3.8. Infection:  
Late onset sepsis defined as occurring after 3 days of age, 
is an important morbidity among premature infants (69). Stoll et 
al (70) found out that 25% of very low birth weight who survived 
more than three days developed one or more episode of 
infection (defined as a positive blood culture associated with 
clinical signs of infection). In 73% of cases, gram positive 
organisms were positive and in 55% coagulase negative 
staphylococci were positive on blood culture. 
  
1.4. Neonatal Asphyxia:  
There are certain criteria to distinguish infants with a mild 
neonatal depression due to intrapartum asphyxia from those 
who acquire severe hypoxia resulting in hypoxic ischemic 
encephalopathy (71). These include profound academia pH 
less than 7 on an umbilical artery blood sample, persistent 
apgar score of 0 to 3 for longer than five minutes and 
neurologic signs such as seizures, hypotonia and coma.  
 
 
1.5 Antenatal corticosteroids to reduce morbidity and 
mortality: 
Over a dozen randomized placebo controlled trials have 
confirmed the efficacy of antenatal corticosteroid therapy 
(72,73). Antenatal corticosteroid therapy reduces the 
incidence of R.D.S, I.V.H and overall perinatal morbidity and 
mortality by 50 percent. 
 
American college of obstetricians and Gynaecologists 
and Royal College of Medicine (74) have all recommended 
antenatal corticosteroid therapy for women at risk of preterm 
labour prior to 34 weeks of gestation. Antenatal corticosteroids 
enhance architectural maturational lung changes and induce 
lung enzymes resulting in biochemical maturation as well. 
 
Liggins and Howie (75) randomized 282 gravida women, 
at high risk of pre-term delivery before 37 weeks, to receive 
either betamethasone or placebo. Betamethasone 
administration was associated with lower incidence of R.D.S 
among offsprings (9 versus 25.8 percent). 
Two regimens of antenatal corticosteroid therapy are 
effective in enhancing lung maturity (76): Betamethasone 12 
mg given intramuscularly 24 hours apart and Dexamethasone 
four dozes 6 mg intramuscularly 12 hours apart. However these 
dozes were arbitrarily selected. 
 
After the initial course antenatal corticosteroids should not 
be re-administered for more than seven days if the woman 
remains undelivered. 
 
1.6 Mortality and survival rates: 
Prediction of outcome for an individual infant especially 
at the threshold of viability remains uncertain. It appears to be 
approximately 23 to 25 weeks gestation or 400 to 500 grams, 
although exceptions may occur (77). Survival rates among pre-
term infants are expressed as a function of birth weight or 
gestational age.  However during the literature search for this 
thesis, and as previously mentioned, premature infants are 
more commonly incorporated within perinatal mortality reports 
and outcomes of low birth weight infants than being separately 
investigated.   
 
Generally speaking, the highest risk of neonatal mortality 
occurs among infants who weigh less than 1000 grams at birth 
and whose gestation is less than 30 weeks. The lowest risk of 
neonatal mortality occurs among infants with birth weights of 
3000 to 4000 grams and whose gestational age is 38 to 42 
weeks. As birth weight increases from 500 to 3000 grams, a 
logarithmic decrease in neonatal mortality occurs; for every 
week increase in gestational age from the 25th to the 37th week, 
the neonatal mortality rate decreases by approximately one 
half (78).   
  
Omer, MIA (79) in 1973 studied the morbidity and mortality 
pattern relating to low birth weight newborns in Khartoum 
hospital. 1144 newborns were studied of which one third were 
low birth weight babies. 96 neonates developed respiratory 
distress, 49 of which were clinically diagnosed hyaline 
membrane disease and 37 as clinically diagnosed chest 
infection. The mortality was much higher in the hyaline 
membrane disease than in the chest infection group (P<0.001). 
The study showed that babies of 1250 grams and less had no 
chance of survival and that there was progressive 
improvement in survival as the birth weight and gestational age 
increase. However, it was agreed that if the gestational age 
was known, much greater accuracy could have been 
obtained in that study.    
Ibrahim S.A. (80) studied 13060 deliveries over a period of 
six years –1985 to 1991 to determine perinatal and late 
neonatal mortality in a rural community in Sudan. Of the live 
born infants, 94.2% weighed above 2500 grams and only 5.7% 
were low, very low or extremely low birth weight infants. 1.5% 
and 10.8% were early neonatal deaths in the singleton and 
infants from multiple pregnancies respectively. Prematurity 
accounted for 36% of the early neonatal deaths and was the 
second major cause of early neonatal deaths after birth 
asphyxia 50%. 
 
 Taha et al (81) studied the determinants of neonatal 
mortality in Central Sudan during the period 1989 to 1990. The 
estimated neonatal mortality rate at that time was 20 – 36 per 
1000 live births. Tetanus neonatorum was the major cause of 
death at that time (29% of neonatal deaths). However pre-term 
low birth weight ranked the second cause of death 
accounting for 19.4% of early neonatal deaths. 
  Elshibly E.M. (82) studied the growth, morbidity and 
mortality patterns of low birth weight infants, in Soba hospital 
Khartoum, Sudan- between January 1985 and 1987. 194 
consecutive low birth weight infants (weighing less than 2250 
kg) delivered in Soba hospital were studied in a case control 
study. Out of 185 infants in whom gestational age was 
calculated from accurate maternal dates, 65.5% were pre-term 
and 33.5% were term. 60 infants were both pre-term and small 
for gestational age.  Infection (43.3%), jaundice (15.5%), and 
respiratory distress syndrome and apnoeic attacks both 
accounted for (20.6%) of total morbidity. 16% of low birth 
weight infants died, 61.3% of these were early neonatal deaths. 
Three quarters of the whole deaths were pre-term (12%). 
However, the great majority of pre-term infants in the study 
survived (82%).  Survival rate relative to gestational age was 
70% in extremely pre-term infants. All four infants less than 1000 
g survived. The early neonatal deaths accounted for 61.3% of 
the total deaths. Causes of deaths were mainly diarrhoea 
(45.2%), RDS (29%) and aspiration pneumonia (19.4%). Sepsis 
and brain damage each accounted for 3.2% of the deaths. 
  
Mohamed M.A (83) conducted a six months study on risk 
factors of perinatal mortality in two hospitals (Ibrahim Malik and 
Aba Yazeed hospitals) in Khartoum state in 2000. The 
prevalence of pre-term birth was 12.3% in Ibrahim Malik hospital 
and 4.3% in Aba Yazeed hospital. The perinatal mortality rates 
were 104/1000 and 97/1000 total births respectively. Pre-term 
neonates accounted for 55.3% and 23.5% of the early neonatal 
deaths in Ibrahim Malik and Aba Yazeed hospital respectively. 
   
According to Soba hospital Annual Perinatal Mortality 
Reports (8) the early neonatal survival rate distribution relative 
to gestational age for gestational ages <28 weeks, between 28 
– <32 weeks and between 32 – <37 weeks, was 12.5%, 55.5% 
and 88% for the year 2001 and 13.3%, 68% and 89.2% for the 
year 2002. For birth weights < 1000 g, between 1000 – <1500 g 
and between 1500 –  < 2500g the survival rate relative to birth 
weight was 15%, 73.5% and 96.07% respectively in 2001, and 
21.4%, 71.4% and 87.3% for the year 2002.  
 
In comparison the annual perinatal mortality report (8) of 
Omdurman Maternity hospital – Khartoum, Sudan – for the 
years 2001, 2002 and 2003 showed that the pre-term mortality 
rate for pre-terms admitted to the nursery care unit was 52.8%, 
63.1% and 64.4% respectively. Respiratory distress syndrome 
ranked the number one cause of death in the three years 
accounting for 52%, 37.5% and 36.5% of the total deaths. 
 
Masoumah Fallihan et al (84) conducted a retrospective 
study on the mortality rate of preterm neonates in two teaching 
hospitals in Teheran, Iran in the period 1985 – 1989. The birth 
weights ranged between 500 and 2500 grams and the 
gestational ages between 24 and 36 weeks. At 24 to 25 weeks 
and 500 to 750 grams, no neonate survived. Survival increased 
at or above 28 weeks and 1250 grams. The youngest infant 
based on gestational age was a female 26 – 27 weeks whose 
weight is 1500 grams. The smallest surviving infant by birth 
weight was a female 750 grams and with a gestational age of 
28 – 29 weeks.  
 
An Egyptian study by Campbell O. et al (85) estimated the 
early neonatal mortality to be 17/1000 live births. Half of these 
deaths occurred in the first two days of life; prematurity ranked 
high in the list of causes of death accounting for 39% of cases. 
 
A study conducted by the WHO (12) for 8 African 
countries estimated neonatal morbidity and mortality rates in 
the 45 deaths per 1,000 live births. These are among the highest 
in the world and contribute about 50% of the infant mortality 
rate in the region. Deaths within the first seven days of life were 
estimated at 76 per 1000 live births. Prematurity and low birth 
weight constituted 25% of these deaths.  
 
The United States National Institute of Child health and 
human development (86) reported outcomes of 2238 low birth 
weight infants (500 – 1500 g) in 1995 to 1996. Survival until 
discharge was 54, 86, 94 and 97 percent for birth weights 501 to 
750g, 751 to 1000g, 1001 to 1250g and 1250 to 1500g 
respectively. 
 
Cooper et al (87) also found improved survival rates with 
increasing gestational age. He studied 1925 premature infants 
23 to 29 weeks gestation with birth weight > 500 grams. Survival 
rates for each completed week from 23 to 29 weeks was 28, 
51,68, 78, 90 and 92 percent respectively. 
 
In Paris, France, Larroque et al (88) studied perinatal and 
neonatal mortality of very pre-term neonates between 22 and 
32 weeks gestation in 9 french regions and assessed the 
association with birth weight and multiple births. Survival rates 
for live born neonates were increased with increasing 
gestational age: 50% at 25 weeks and 97% at 32 weeks.   
 
Draper et al (31) conducted a study aiming at predicting 
survival by gestational age and birth weight for infants 
between 22 and 32 weeks in the United Kingdom (1994 – 1997). 
In Draper’s study, predicted survival was 2 – 3% at 22 weeks 
regardless of size. From 24 weeks gestation, survival increased 
from 9% for birth weight 250 – 499 grams to 21% for those 1000 – 
1249 grams. At 28 weeks gestation, survival was 63% for birth 
weight 500 – 749 grams and 90% for 1250 – 1499 grams. These 
graphs can be of great value in facilitating decision making for 
clinicians and parents. However it was recommended by the 
study that these graphs be produced for a geographically 
defined population so that they are representative and not 
biased towards the outcomes of particular centers. They should 
be regularly updated to allow for improvements in survival of 
infants. 
 
 
 
 
 
 JUSTIFICATION 
 
 In developed countries; preterm birth is the second 
leading cause of infant mortality and a major determinant of 
neonatal and infant morbidity. 
 Although in Sudan, several studies have been conducted 
on low birth weight infants, few studies concentrated on 
premature infants per se. Moreover, statistical records on 
premature infants - as a separate entity - are lacking in the 
department of statistics, Khartoum Ministry of Health – Sudan.  
In order to improve medical services for the care of 
premature infants, medical research should be conducted to 
identify problems and assess prevailing medical practices for 
their care.  
 
 
 
 
 
 
 
 
 
 
 
 
Objectives  
 
 
• To describe maternal and obstetric factors predisposing to 
pre-term delivery. 
• To determine the incidence of early neonatal 
complications associated with premature birth. 
• To identify causes of early neonatal deaths and to 
determine survival rates relative to gestational age and 
birth weight. 
 
 
 
 
 
 
  
 
 
 
 
 
CHAPTER TWO 
Methodology 
2.1 Study design: 
A longitudinal, descriptive, hospital-based study. 
 
2.2 Study duration:  
Seven months duration (December 2003 – June 2004). 
2.3 Study area:  
Soba University Hospital. 
2.4 Study population:  
All preterm neonates delivered in Soba university hospital 
during the study period, and their mothers, were enrolled in the 
study. 
A premature birth is defined as a birth that occurs before 
37 completed weeks (less than 259 days) of gestation (1). 
Small for gestational age infants (SGA): A baby is defined 
as small for gestational age when it is below the 10th weight 
centile for gestation (11). 
Appropriate for gestational age infants (AGA): this is 
referred to when the weight of the baby is between the 10th 
and 90th centiles of weight expected for gestation (11). 
Large for gestational age infants (LGA): describes infants 
with birth weight more than the 90th centile of weight expected 
for gestation (11). 
Inadequate antenatal care was defined as first antenatal 
visit after the first trimester of pregnancy or total number of visits 
less than three. (89). 
Socioeconomic status is a complex area to assess. But 
according to Diwan Elzakat classification (90), the family’s 
monthly income had been classified to: 
<10,000 Sudanese dinars (low social class). 
10,000 – 19,000 Sudanese dinars (Moderate social class). 
20,000 – 30,000 Sudanese dinars (High social class). 
Criteria for diagnosis of respiratory distress syndrome are 
based on a typical chest radiograph (initially, diffuse 
reticulogranular pattern of mottling of the lung fields and an air 
bronchogram and with increasing severity a homogenous 
ground glass appearance with obscured heart borders) and 
finding at least two of the following clinical signs after the first 
hour of life (91). These signs include: tachypnea (> 60 min), 
expiratory grunting, sternal and intercostal recessions, cyanosis 
in room air and delayed onset of respiration in very immature 
babies. 
Intraventricular haemorrhage or bleeding into the 
ventricles requires repeated ultrasound scans for diagnosis and 
assessment of the degree of haemorrhage. It is subdivided to 
grade 2 when the ventricle is not distended and grade 3 when 
it is (91). 
 
Sample size = 100 premature neonates and their mothers. 
Sample size was calculated according to the equation.   
  n = z² pq / σ² 
 Where,     n = sample size.        z =precision (1.96; 95%).                
p = Point prevalence (Annual incidence of premature 
birth)                 
              (Annual total number of birth) 
 
q = 1- p.                      = margin of error (5%; 0.05). 
Inclusion criteria: 
All live born premature births delivered in Soba university 
hospital during the study period.  
Exclusion criteria: 
Still born premature neonates. 
 
2.5 Research Tools: 
Structured questionnaire pertaining to the preterm infant 
and his mother:  
This included important points in the history and examination 
relating to the mother’s obstetrical history and the preterm 
newborn in the first week of life (Appendix 2).  
 
Gestational age was calculated by gestational 
assessment done in the first 24 hours using the new Ballard score 
(Appendix 1: Figures 1,2). 
Investigations: 
Investigations done for all study population admitted to 
the nursery included: 
1) Complete blood count. 
2) Bood urea and serum sodium, potassium and calcium. 
3) Total serum bilirubin & differential. 
4) Cranial and abdominal ultrasound, unless the neonate was 
very ill and could not be mobilized outside of the nursery care 
unit. 
Investigation for selected cases: 
1) Blood grouping for the mother & for the baby if the mother 
was rhesus negative together with a coomb’s test. 
2) Liver function tests. 
3) Immunochromotography (ICT) for malaria. 
4) Chest X-ray. 
5) Abdominal X-ray. 
6) Echocardiography. 
7) Others, if required. 
2.6 Research team included: 
1) Author who filled the questionnaire & examined the 
neonates.  
2) On call doctors when a preterm was born alive but died 
before being seen by the author. 
3) Author, doctors & trained sisters working in the NURSERY who 
took investigation samples. 
4) Laboratory Technicians. 
 
2.7 Statistical Analysis: 
Data were analysed by a computer using the SPSS system. Chi squared tests and p-
values using confidence intervals of 95% were used for analysis.  
 
2.8 Ethical consideration: 
1) Written consent from the directors & Consultant Pediatricians 
responsible of the nursery where the research was conducted.  
2) Parents’ consent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER THREE 
RESULTS 
3.1 Maternal characteristics: 
3.1.1 Maternal sociodemographic factors and diet: 
Maternal sociodemographic characteristics are shown in 
Table 3:1.1 
The mothers studied in this research were 84. They gave 
birth to 100 premature babies, that is, 13 mothers had multiple 
pregnancies and 71 mothers had single pregnancies. 
 
The predominant maternal age group was 20 to < 35years of 
age. (70.24%). Pregnancy at extremes of age accounted for 
25% at age > 35 years and 4.76% at < 20 years of age. 
 
Origin of the mothers showed that predominantly (53.57%) 
are originally from Central Sudan. 32.14% are from the Northern 
region, 9.52% from the western origin and only 3.57% and 1.2% 
are from the Eastern and Southern regions respectively. 
 
Maternal education was almost equally distributed for the 
two phases of school education & university education, 
accounting for 28.57%, 33.3% and 30.96% for three phases of 
education respectively. Khalwa & postgraduate education 
accounted only for 4.76% and 2.38% of maternal education. 
  
Most of the study population was of low (44.04%) and 
moderate (41.67%) socioeconomic status. 14.29% were of high 
socioeconomic status. 
   
As regards the diet, 9.52% never consumed fish and 90.48% 
did consume fish in their food. 
 
Almost all the mothers 80 (95.23%) didn’t undergo stressful 
working conditions – 66 (78.4%) were housewives and 14 
(16.67%) didn’t experience stress at work. Only 4 (4.76%) 
underwent stressful working conditions (standing or walking 
for more than 5 hours in the second trimester). 
 
All the mothers were married (not separated, widowed or 
divorced mothers) and the entire study population was non-
smokers.  
 
3.1.2. Previous obstetric factors associated with pre-term births: 
Previous obstetric factors associated with pre-term births 
are shown in Table 3:1.2.  
 Previous history of pre-term birth was lacking in 76 (90.48%) 
of the mothers. Only 8 (9.52%) of the mothers gave history of 
pre-term births either once, twice or more than two times 
before. 
Majority 64 (76.19%) of the mothers gave no history of 
abortion. A past obstetric history of abortion was present once 
in 13 (15.48%) of the mothers. 7 (8.33%) of mothers had a history 
of two or more abortions. 
 
Almost half of the mothers 37(44.05%) were nulliparous, 16 
(19.05%) were Para I and 37% were Para II. 
Inter-pregnancy interval was < 18 months in 23 (27.38%) of 
the mothers. 9 (10.71%) of the mothers had an inter-pregnancy 
interval of > 59 months. 
3.1.3. Obstetric conditions and complications 
associated with pre-term birth: 
Obstetric conditions and complications associated with 
pre-term births are shown in table 3:1.3.  
The largest proportion of mothers followed adequate 
antenatal care 74 (88.1%). Pregnancy-induced hypertension 
was the major factor predisposing to pre-term delivery in the 
study population,, present in 32 (38.1%) of the mothers. 
Maternal infection was present in 36 (42.9%) of the mothers in 
the form of pyelonephritis 26 (31%) and abnormal vaginal 
discharge in 10 (11.9%). However, only four confirmed infection 
by appropriate culture. 
 
 Multiple pregnancies accounted for more than quarter of 
the premature infants study population 29 (29%). Of these 29 
preterm babies, 20 were twins and 9 were triplets.  
 
First trimester anaemia and antepartum haemorrhage 
were present in 17 (20.2%) and 14 (16.7%) of the mothers 
respectively.  
4 mothers had polyhydramnios and one mother had 
cervical incompetence. The others group 17 (20.2%) comprised 
5 (5.95%) oligohydramnios cases, 5 diabetic mothers, and 3 
(3.57%) mothers with antiphosholipid syndrome. One was renal 
transplanted mother & one was chronic renal failure patient. 
One mother suffered from dialated cardiomyopathy.  
Only in one mother a large uterine fibroid (> 6cm) was 
detected by uterine ultrasound. 
 
 
3.1.4. Pre-mature pre-term rupture of membranes: 
The duration and frequency of pre-mature pre-term rupture 
of the membranes and its association with neonatal infections 
is shown in Table 3:1.4. 
 
In (68%) of the premature infants no premature pre-term 
rupture of membranes occurred. In 32% of those whose 
membranes ruptured prematurely, 18% had it for more than 24 
hours, and 14% for < 24 hours. No significant association 
between duration of premature rupture of membranes and 
neonatal infection was found (p-value 0.601).  
 
3.1.5 Mode of delivery: 
The mode of delivery of the prermature infants study 
population is shown in figure (1). Emergency Caesarean section 
(C/S) was the main mode of delivery of premature babies 
constituting 60%. Vaginal delivery was in 32%. Only 8% of the 
deliveries were by Elective C/S. 
 
 
 
 
 
 
 
 
 
TABLE 3:1.1 Maternal sociodemographic characteris & 
Diet. 
 
 
Maternal Sociodemographic 
Characteristics & Diet. 
 
 
Frequency 
 
  % 
1) Age group: 
     < 20 years      4       4.76% 
      20 - <25 years      15     17.86% 
      25 - < 30 years      19      22.62% 
      30 - < 35 years      25      29.76% 
       > 35 years      21      25% 
2) Origin: 
     Northern Sudan     27     32.14% 
     Eastern Sudan      3     3.57% 
     Central Sudan     45     53.57% 
     Western Sudan      8     9.52% 
     Southern Sudan      1     1.20% 
 
 
 
 
Continued Table 3:1.1 
 
3) Education: 
      Khalwa 4 4.76% 
      Basic school 24 28.57% 
      High school 28 33.33% 
       University 26 30.96% 
        Postgraduate 2 2.38% 
4) Socioeconomic status: 
       High 
       12        14.29% 
       Moderate        35        41.67% 
       Low        37        44.04% 
5) Diet consumed by the mother: 
       Contains fish         76        90.48% 
        Never contains fish          8          9.52% 
 
         
 
 
 
 
TABLE 3:1.2. Previous obstetric factors associated with pre-term births. 
 
Previous Obstetric History: Frequency      % 
1) Pre- term birth: 
      None    76    90.48% 
      Once     3     3.57% 
       Two     3     3.57% 
       > Two times     2     2.38% 
2) Abortion: 
       None      64      76.19% 
       Once      13      15.48% 
        Two or more       7       8.33% 
3) Parity: 
        Para 0       37       44.05% 
        Para I       16       19.05% 
        Para II or more        31        36.90% 
4) Interpregnancy interval: 
         Primigravida      30      35.72% 
         < 18 months      23      27.38% 
         18 - < 59 months      22      26.19% 
          > 59 months      9      10.71% 
 
TABLE 3:1.3. Obstetric conditions and complications associated with pre-term birth. 
 
Complication   Frequency             % 
Inadequate Antenatal care.         10          11.9%   
 1st Trimester anaemia. 
 
        17 
 
          20.2% 
 
 
Pregnancy induced hypertension. 
 
 
         32 
 
 
          38.1% 
 
Cervical incompetence 
 
           1 
 
            1.2% 
Polyhydramnios           4            4.8% 
 
Multiple pregnancy  
 
          13 
 
          15.5% 
 
Antepartum heamorrhage 
 
          14 
 
          16.7% 
 
 
Abnormal vaginal discharge 
 
 
          10 
 
 
          11.9% 
Pyelonephritis           26            31% 
Others           17           20.2% 
 
 
 
 
 
Table 3:1.4. Association between duration of pre-
mature pre-term rupture of membranes and neonatal 
infection. 
  
Duration Frequency Neonatal infection 
None 68 9 
<12 hours 7 0 
12 - < 24 hours 7 0 
> 24 hours 18 5 
Total 100 14 
      P-value (0.601) 
 
 
FIGURE (1): 
 
 
3.2 Pre-term infant characteristics: 
3.2.1. Sex distribution of pre-term infants: 
The sex distribution of pre-term infants is shown in figure 
(2). 
Males overweighed females, as they constituted 55% of the 
pre-term study population while females comprised 45% of it. 
However Table 4:2.1. showed that there was no significant 
relationship between sex distribution and early neonatal 
outcome of the study population (P-value is 0.43) 
Vaginal
32%
Em C/S
60%
El C/S
8%
Vaginal
Em C/S
El C/S
MODE OF DELIVERY OF PRE-TERM INFANTS IN THE STUDY 
 3.2.2. Distribution of the study population by gestational 
assessment: 
  The frequency of pre-term infants (distributed by postnatal 
gestational assessment before 37 completed weeks) is shown in 
fig. (3).  
The highest frequencies of pre-terms were at 34, 35 and 36 
weeks accounting to 25% at 34 weeks gestation, 17% at 35 
weeks and 22% at 36 weeks gestation. From 28 to 33 weeks, it 
was consecutively 6%, 8%, 6%, 2%, 7%and 7%.  
 
3.2.3 Distribution of the study population by birth weight: 
The distribution of pre-term infants by birth weight is shown 
in figure (4). 
 
Most of the study population (55%) was low birth weight 
pre-term infants, that is, birth weight between 1500 –  < 2500 
grams. 24% were very low birth weight (1000 – <1500). Extremely 
low birth weights were 13. Pre-terms with birth weight 2500 – 
4000 grams were 8. 
 3.2.4  Weight for age distribution of the pre-term infant 
study population: 
  The weight for age distribution of the pre-term study 
population is shown in figure (5). 
 
Most (64%) of  the pre-terms in the study were appropriate 
for gestational age, 32% were small for gestational age & 4% 
were large for gestational age. 
3.3 Comparison of postnatal gestational assessment to 
maternal & early ultrasound dates. 
The difference between gestational assessment and both 
maternal and ultrasound dates is shown in Table 3:3.  
 
12% of the mothers were uncertain of their dates. In the 
remaining 88% who were certain of their dates, there was a 
discrepancy in 22% between the postnatal gestational 
assessment by examination and maternal calculated 
gestational age and 13% between the early U/S dates and 
postnatal gestational assessment. 
  
 
 
 
 
 
 
 
FIGURE (2): 
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Table 3:2.1. Early neonatal outcome versus sex 
distribution. 
Sex Frequency. 
 
 
No. of deaths 
Males 55 
 
 
16 
Females 45 
 
 
10 
 
Total 100 
 
26 
        P-value: 0.43 
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FIGURE (5): 
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3.4 Type of neonatal resuscitation offered at the time of 
delivery and its relationship to early neonatal outcome: 
Pre-term infants at the time of delivery The type of 
neonatal resuscitation delivered in the labour room or theatre is 
shown in figure (6). 
 
     Maternal dates U/S dates 
Gestational 
Age  
No. % No. % 
Uncertain  
Dates or no 
U/S done 
12 12 33 33 
+ 1 week 66 66 54 54 
+ 2 weeks 22 22 13 13 
Total 100 100 100 100 
Almost half of the study population (46%) required routine 
neonatal resuscitation in the form of suction, stimulation and 
warming. 36% required O2 administration. Bag and mask 
ventilation was delivered to 15% of the study sample. Only 3 
pre-term neonates required endotracheal intubation. However, 
Table 3:4 shows that there was a significant association 
between increasing requirements of neonatal resuscitation and 
worsening early neonatal outcome (p-value 0.000). 
 
 
 
 
3.5 Type of parentral access offered to the pre-term 
infant: 
Fig. (7) shows the type of parentral access offered to the 
pre-term baby. 
 
The majority of the study population (73%) required 
intravenous cannulation. Only 26% didn’t require parentral 
access. One neonate (1%) required intravenous catheter; this 
was the neonate with birth weight 410grams. 
 3.6 Type of care offered to the pre-term neonate:  
        Figure (8) shows the distribution of the study population by 
the type of care offered to the baby. 
         
        The great majority of pre-term infants (80%) were admitted 
to the nursery.  Only 20% were put beside the mother. Inside the 
nursery, 58% were put under the radiant warmer and 22% were 
incubated.  
 
 
FIGURE (6): 
 
 
Table 3:4.1 Relationship between type of neonatal resuscitation and early neonatal outcome. 
 
(P-value 0.000) 
Type of neonatal resuscitaion at time of 
delivery 
 
Frequency 
No. of 
death 
Routine 46 6 
O2 administration 36 8 
Bag & mask 15 9 
E.T.T 3 3 
Total 100 26 
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FIGURE (8):  
 
DISTRIBUTION BY THE TYPE OF CARE OFFERED TO THE NEONATE: 
Umb.V.Cat
h
1%
None 
needed
26%
I.V 
cannula
73%
I.V cannula
Umb.V.Cath
None needed
 
TYPE OF PARENTRAL ACCESS OFFERED  
  
 
 
 
 
3.7 MORBIDITY AMONG PREMATURE INFANTS:  
3.7.1 MORBIDITY AND ASSOCIATED MORTALITY AMONG 
PREMATURE INFANTS. 
                 The morbidity rate within the study population and 
its relation to early neonatal mortality is shown in Table 3:5.  
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         The most encountered morbidity among the study 
population was neonatal jaundice (46%). Six (13.04%) of those 
neonates died. However, there is no significant association 
between early neonatal jaundice and early neonatal mortality 
(P-value 0.06). 
           
 Respiratory distress syndrome caused morbidity in 36% of 
the pre-term study population. 15 (41.6%) of those neonates 
died. There was a significant association between RDS and 
early neonatal mortality (P-value 0.004). 
         
 Other causes of respiratory distress occurred in six neonates 
(6%). These included, two cases of congenital pneumonia, two 
cases of severe birth asphyxia with or without Intaventricular 
hemorrhage, cyanotic congenital heart disease and one was 
of unknown etiology. All these six neonates (100%) died. The 
association between this morbidity and early neonatal mortality 
was significant (p-value 0.004). 
 
              All patients who developed intraventricular 
haemorrhage (18%), cyanosis (8%), severe birth asphyxia (3%) 
and hypothermia (3%) died. A p-value of 0.000 was found 
suggesting a very strong association of these morbidities to 
mortality. 
 
            Apnea occurred in 16 neonates (16%), 15 (94%) died. It 
was significantly associated with mortality (p-value 0.000). 
 
           Necrotizing enterocolitis occurred in 4 (4%) neonates and 
3 (75%) of them died. There was a significant association 
related to mortality (p-value 0.023) 
           Bleeding tendency occurred in 8 (8%) neonates. Of the 8 
pre-terms who developed bleeding tendency, seven were due 
to DIC and one due to haemorrhagic disease of newborn. 6 
(75%) of those neonates who developed bleeding tendency 
died. There was a significant association related to mortality (p-
value 0.023) 
 
 Neonatal infections, anaemia, hypoglycemia, 
hypocalcaemia, polycythemia and convulsions occurred in 
14%, 5%, 9%, 2%, 1% and 1% of the study population 
respectively. However all of them were not significantly 
associated with mortality (p- values:  0.372, 0.464, 0.599, 0.434, 
0.551and 0.090 respectively) 
Note: No neonate developed persistent patent ductus 
arteriosus or congenital malaria. 
 
3.7.2. Distribution of neonatal infections among the 
study population: 
The distribution of the types of neonatal infection within the 
study population is shown in table 3:6.  
Neonatal sepsis occurred in 6% of the study population and 
was the most frequent type of infection accounting for 42.86%. 
Each of conjunctivitis and umbilical infection occurred in 3% of 
the study poulation and each accounted for 21.43% of 
neonatal infection. Pneumonia occurred in 2% of the study 
population accounting for 14% of neonatal infections. 
 
3.7.3. Antenatal dexamethasone administration: 
The association between antenatal intamuscular 
dexamethasone administration and occurrence of RDS within 
the study population is shown in Table 3: 7.  
71% of the mothers received intamuscular dexamethasone 
antenataly. Of these 30 neowborns who developed RDS. Of the 
remaining 21 who didn’t receive dexamethasone, only 6 
developed RDS.  Dexamethasone was significantly associated 
with the occurrence of RDS in the study group (p-value 0.008). 
This is a very unusual finding, is contrary to all authentic 
literature and needs further discussion.  
 
3.7.4. Distribution of neonatal jaundice among the study 
population: 
As shown in table 3:5, neonatal jaundice was the most 
common morbidity among the study population. Table 3:8. 
shows the frequency and etiology of neonatal jaundice within 
the study population. The most common cause is physiological 
jaundice of prematurity accounting for 73.92%, followed by 
ABO incompatibility (17.39%). Neonatal jaundice due to Rhesus 
incompatibility and obstructive causes occurred each in 2.17% 
of the study population. Sepsis accounted for 4.35% of the 
causes of neonatal jaundice.  
The treatment offered for neonatal jaundice is shown in 
Figure (9), where 68% received phototherapy, 6% underwent 
exchange transfusion and 26% received no specific treatment. 
 
 
 
 
 
 
 
TABLE 3:5. INCIDENCE OF MORBIDITY IN THE STUDY POPULATION AND ITS OUTCOME AT THE END OF THE FIRST WEEK 
OF LIFE. 
 
 
Disease. Frequency % No.of 
deaths 
P.value 
Severe neonatal asphyxia 3 3 3 0.03 
Respiratory distress syndrome  36 36 15 0.04 
Other causes of respiratory 
distress 
6 6 3 0.04 
Neonatal infections  14 14 5 0.372 
Hypoglycemia 5 5 2 0.464 
Hypocalcaemia 9 9 3 0.599 
Anaemia 2 2 1 0.434 
Cyanosis 8 8 8 0.000 
Polycythaemia 1 1 0 0.551 
Hypothermia 3 3 3 0.003 
Apnea 16 16 15 0.000 
Convulsions 1 1 1 0.090 
Jaundice 46 46 6 0.06 
Intraventricular haemorrhage  18 18 18 0.000 
Necrotizing Enterocolitis  4 4 3 0.023 
Bleeding Tendency  8 8 6 0.001 
TABLE 3:6. 
TYPE AND FREQUENCY OF NEONATAL INFECTIONS 
 
 
 
 
 
 
 
 
 
 
 
Table 3:7.  
ASSOCIATION BETWEEN ANTENATAL INTRAMUSCULAR  DEXAMETHASONE & RDS. 
Antenatal 
dexamethasone 
Frequency RDS 
No 29 6 
Yes 71 30 
Total 100 36 
(P-value 0.08) 
 
TABLE 3:8. AETIOLOGY OF EARLY NEONATAL JAUNDICE WITHIN THE STUDY POPULATION. 
Neonatal infection       Frequency % 
Conjunctivitis 3 21.43 
Neonatal sepsis 6 42.86 
Umbilical infection 3 21.43 
Pneumonia 2 14.28 
Total 14 100% 
Aetiology of neonatal jaundice Frequency % 
ABO incompatibility 8 17.39 
Rhesus incompatibility 1 2.17 
Physiological jaundice of 
prematurity 
34 
73.92 
 
 
FIGURE (9): Treatment offered for neonatal Jaundice. 
 
3.8 Type of Nutrition offered to the pre-term and time of 
starting feeds: 
The type of nutrition offered to the pre-term in this study is 
shown in figure 10. 
 
 The majority of the study population (74%) were 
breastfed. Direct breastfeeding right after delivery constituted 
Sepsis 2 4.35 
Obstructive jaundice 1 2.17 
Total 46 100 
Photothe
rapy
68%
None
26%
Exchang
e T.
6%
None Phototherapy Exchange T.
27% of the study population. 47% were started on expressed 
breast milk, either alone or augmented with infant formula. 
Infants fed on infant formula alone were 3% and those never 
started feeding were 27% . They were put on I.V fluids. 
The time of starting feeds is shown in figure 11. 
More than half of the study population  (55%) was started on 
the first 48 hours. 23% were not started on enteral feeds till the 
first week of life. 21% started enteral feeds between the third 
and seventh day. 
 
3.9. Early neonatal outcome. 
Figure 12 shows the early neonatal outcome of the study 
population. 26% of the study population died and 33% were 
discharged. 41% remained inside the nursery with 33% still inside 
the incubator by the end of the first week and 8% still inside the 
nursery but outside the incubator. 
 
3.9.1. Distribution of the causes of death within the study 
population. 
 
This is shown in Table 3:9. The number one cause of death 
was respiratory distress syndrome, with or with out, 
intraventricular hemorrhage accounting for 46.2% of the total 
deaths. Sepsis accounted for 15.4% of the total deaths and 
perinatal asphyxia 11.5%. 
 
Multiple congenital malformations and DIC accounted 
each for 7.7%. Heart failure occurred in one patient with 
unexplained hydrops foetalis (3.8%) and other causes (7.7%) 
were due to cyanotic congenital heart disease and post-
surgical operation of congenital intestinal obstruction. 
 
3.9.2. Time of  early neonatal death. 
        Figure 13 shows that 46 % of the pre-terms died within the 
first day of life (4% within the first hour and 42% within the rest of 
the day). 54% died within the rest of the week. 
 
3.9.3. Survival rates relative to gestational age 
Survival rates relative to gestational age are shown in figure 
14. At 28 weeks the survival rate is zero and at 36 weeks it is 
100%. Survival rates increased with increasing gestational age. 
It was 25% at 29 weeks, 57.1% at 32 weeks and 84% at 34 weeks. 
 
Table 3:10 shows that there is a significant association 
between increasing gestational assessment and improved 
early neonatal outcome (p-value 0.00). 
 
3.9.4. Survival rates relative to birth weight. 
Survival rates relative to birth weight are shown in figure 15. 
The survival rate of extremely low birth weight (<1000 g) was 
very low in this study accounting only for 20% for birth weights 
750 to 999g and zero survival rate for birth weights below 750 g. 
Above 1000 survival rates increased from 79.2% to 83.9% to 
85.7% for birthweights 1000 - < 1500; 1500 - < 2500 and more 
than 2500g respectively. Table 3:11 shows that there is a 
significant association between increasing birth weight and 
improved early neonatal outcome (p-value 0.00). 
 
3.9.5. Outcome of  single and multiple pregnancies. 
Table 3:12 shows that 4 deaths occurred within the 29 pre-
terms who are outcome of multiple pregnancy. However when 
compared with mortality within pre-terms who are outcom of 
singleton pregnancies, no significant difference was found (P-
value 0.075) 
 
 
 
FIGURE (10): TYPE OF NUTRITION OFFERED TO THE  
STUDY POPULATION 
 
FIGURE (11): TIME OF STARTING OF FEEDS. 
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TABLE 3:9 DISTRIBUTION OF THE CAUSES OF DEATH WITHIN 
THE STUDY POPULATION. 
CAUSE OF DEATH. Frequency % 
EARLY NEONATAL OUTCOME 
Discharged
33%
Inside incubator
33%
inside nursery
8%
Died
26% Discharged
Inside incubator
inside nursery
Died
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE (13): TIME OF EARLY NEONATAL DEATH WITHIN 
THE STUDY POPULATION. 
 
SEVERE PERINATAL ASPHYXIA 3 11.5 
R.D.S + I.V.H 12 46.2 
D.I.C 2 7.7 
HEART FAILURE 1 3.8 
SEPSIS 4 15.4 
MULTIPLE CONGENITAL MALFORMATIONS 2 7.7 
OTHERS 2 7.7 
TOTAL 26 100% 
  
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE (14): 
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Survival rates relative to gestational age by the end of 
the first week of life. 
Table 3:10.    Early neonatal death versus gestational assessment. 
Gestational 
assessmet 
 Frequency 
No. of death Survival rates 
28 wk 6 6 0 
29 wk 8 6 25% 
30 wk 6 2 66.7% 
31 wk 2 0 100% 
32 wk 7 3 57.1% 
33 wk 7 0 100% 
34 wk 25 4 84% 
35 wk 17 5 70.6% 
36 wk 22 0 100% 
Total 100 26  
      P- value (0.000) 
FIGURE (15): 
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Table 3:11. Early neonatal death versus birth weight.     
 
Birth weight Frequency  No. of death Survival rates 
250 -  499 1 1 0 
499 - 749 2 2 0 
750 - 999 10 8 20% 
1000 -<1500 24 5 79.2% 
1500 - <2500 55 9 83.9% 
>2500 8 1 85.7% 
Total 100 26  
                            P-value (0.000) 
 
Table 3:12.  
Outcome of pre-term neonates in single and multiple 
pregnancies. 
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250 -  
499
499 - 
749
750 - 
999
1000 -
<150
1500 -
<250
>250
0
Early neonatal outcome Multiple 
pregnancy 
Die Alive 
Total 
Yes 4 25 29 
No 22 49 71 
Total 26 74 100 
      (P-value 0.075) 
 
 
 
 
 
 
 
 
 
 
CHAPTER FOUR. 
DISCUSSION. 
 
In a seven months study, one hundred consecutive live 
born pre-term infants delivered in Soba hospital were followed 
right from the moment they were delivered up to one week of 
age. The smallest weight live born was 410 g and was of 28 
gestational age. 
 
4.1. Maternal and obstetric factors predisposing 
to pre-term delivery: 
 
The mothers in this study are predominantly adequately 
followed throughout their pregnancies in 89% of cases. Though 
this is the opposite of what had been identified by Taha et al 
(14) and Elemam et al (15), where they both found that 
inadequate antenatal care is a risk factor for pre-term delivery, 
it can be explained by the fact that Soba hospital is a referral 
hospital for high-risk patients. The mothers in this study are well 
followed up in the majority of cases and they are referred to 
hospital for close monitoring and therefore the predisposing 
factors may differ from those found in the community or other 
hospitals more representative of the community. 
 
Mothers in the age group 20 to 35 years predominated 
(70.24%).  Though pre-term birth has been more commonly 
associated with maternal age of 18 or 20 years as described by 
Gardner et al (35), this can be explained by the fact that these 
mothers are usually referred to Soba hospital – which is not is 
not representative of the community – for close monitoring of 
other obstetric complications.  
 
The origin of these mothers is in 53.57% from Central 
Sudan. This is well explained by the fact that Soba hospital 
covers a large sector of Central Sudan, namely Gezira region.  
 
The majority of the mothers are of moderate and low 
socioeconomic status, 44.04% and 41.67% respectively. Only 
14.29% are from high socioeconomic status. That is the lower 
the socioeconomic status the more is the risk for pre-term 
delivery. This is similar to what has been found out by Fahim HI 
et al (16). 
 
Maternal stressful conditions were not a predisposing 
factor to pre-term delivery as 78.57% of the mothers were 
housewives with normal daily activities and 16.67% had light 
jobs with no history of standing or walking for more than 5 hours 
in the second trimester as described by Henriksen et al (20). 
 
9.52% of the mothers never consumed fish. As Olsen et al 
(23) found a significant difference in pre-term births between 
those who consume fish and those who do not, this factor 
needs further studies to test for its significance. 
 
Though the entire study population was non-smokers, 
however women may not overtly confess this, as it’s not 
accepted by our culture and traditions. 
 
Previous history of pre-term birth was lacking in 90.48% of 
mothers, 76.19% of the mothers had no history of abortion, and 
44.05% of the mothers were nulliparous. These factors are the 
reverse for what has been published in the literature as pre-
term birth is more commonly associated with a prior history of 
spontaneous pre-term delivery as suggested by Mercer et al 
(17) and previous history of abortion is also a risk factor for 
future pre-term delivery as ascertained by Fahim et al (16) and 
zhou et al (21) 
 
In 38.09% of the mothers, the interpregnancy interval was 
< 18 months or > than 59 months. Both durations have been 
associated with higher incidence of pre-term delivery (13). 
 
The major obstetric complication encountered within the 
mothers in this study was pregnancy-induced hypertension 
(38.1%), which is not surprising for a high-risk referral hospital as 
Soba hospital. However first trimester anemia was present in 
20.2% of the mothers and maternal infection in 42.9% - Both 
been ascertained as related factors in the literature as 
mentioned by Scholl et al (24) and Mass et al (26) respectively.  
  
Multiple pregnancies accounted for 29% of the pre-term 
study population. This is similar to the results of two studies 
conducted by Taffel et (30) al and Ventura et al (31) through 
the United States National Center for Health Statistics have 
found out that multiple pregnancies accounting for 13% of all 
births less than 37 weeks gestation and 15% of all early births less 
than 32   gestation, that is 28% for the whole pre-term 
population.  
 
4.2. Morbidity among premature infants. 
 
In the literature the complications most frequently seen 
are are hypothermia, respiratory abnormalities - including 
apnea and respiratory distress syndrome - hypoglycemia, 
necrotizing enterocolitis and infection (1). The morbidity is of 
similar pattern in this study group; however jaundice (46%) was 
very common amongst the study group followed by respiratory 
distress syndrome(36%), apnea (16%), infection (14 %) and 
intraventricular haemorrhage (18%). Respiratory distress 
syndrome, apnea and intaventricular haemorrhage have all 
been strongly associated with mortality in this study (P-value 
<0.05). 
 
Diagnoses of respiratory distress syndrome and necrotizing 
enterocolitis were clinical as there is no radiological facilities 
inside the nursery care unit for diagnosis and these infants are 
usually very ill and cannot be moved outside the nursery care 
unit. 
 
 Intraventricular hemorrhage was diagnosed by 
postmortum tap in 8 cases of the 18 who were suspected to 
have the disease. Though it is routine to ultrasound all those 
pre-terms admitted to Soba nursery care unit, those neonates 
who develop intraventricular haemorrhage are usually very ill 
and cannot be mobilized out of the nursery 
 
Diagnoses of neonatal infection were also based on 
clinical grounds for the whole study population. The managing 
doctors for the whole study population requested no cultures. 
 
According to this study dexamethasone was significantly 
associated with the occurrence of RDS in the study group (p-
value 0.008). The dose used by obstetricians in Soba hospital is 
12 mg dexamethasone every 12 hours for 24 hours which is 
different from that recommended in the literature as 
Betamethasone 12 mg given intramuscularly 24 hours apart or 
Dexamethasone four dozes 6 mg intramuscularly 12 hours apart 
as recommended in the literature, Liggins and Howie (76).   
 
4.3 Mortality and survival rates: 
The early neonatal mortality among the study population 
was that one-quarter (26%) of the pre-terms died during the first 
week. This is a high mortality rate. Compared to the study done, 
in this same hospital, by Elshibly E.M (82) almost 20 years ago, 
the outcome is drastically worse as the great majority of pre-
term infants in the study survived at that time (82%) compared 
to 74% in this study.  Of the 13 pre-terms who were less than 
1000 g in this study, 11 died. Again when compared to Elshibly 
study 20 years ago, all four infants less than 1000 g survived. It 
might be the fact that Elshibly’s study was focusing on low birth 
weight rather than pre-term infants; but still results are 
incomparable especially with the advance of Medicine and 
Technology. Comparing the survival rates to those of 
Omdurman Maternity hospital (84), where the survival rate for 
pre-terms for last year was 35.6%, Soba hospital is far better. In 
the western world, survival rates were 50% at 25 weeks and 97% 
at 32 weeks in France and 63% - 90 % at 28 weeks gestation. 
 
Survival rates increased with increasing gestational and 
birth weight, as is the case worldwide. The number one cause 
of mortality in the study is respiratory distress syndrome (36%) 
and in comparison with national levels – Omdurman Maternity 
hospital – RDS also accounts for the highest percentage 64.4%. 
These results are not surprising because in a set-up where 
facilities for proper radiological diagnoses are lacking together 
with absence of monitors and mechanical ventilators, the 
situation will not improve. 
 
 
 
 
 
 
 
 
 
 CONCLUSIONS. 
 
• Soba hospital is for high-risk deliveries and is not 
representative of the community. The major predisposing 
factors to pre-term deliveries in this study were related to 
high-risk pregnancy mainly pregnancy induced 
hypertension, multiple pregnancy and maternal infection. 
 • The major factors influencing morbidity and mortality 
among the study population is respiratory distress 
syndrome. 
 
•  The smallest gestational age among the study population 
is 28 weeks. The most predominant group of study by 
gestational age occurred among 34 weeks and by birth 
weight among those between 1500 and 2500g. 
 
• There was no significant difference between outcome of 
preterm delivery between singleton and multiple births. 
•  Survival rates increased with increased gestational and 
birth weight from zero% at 28 weeks to 100% at 36 weeks 
and from 20% at < 1000 g to 85.7% for birth weights >2500 
g. 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 RECOMMENDATIONS 
• Adoption of national programmes to set strategies for 
prevention of pre-term birth by raising public and 
medical awareness to modify risk factors predisposing to 
pre-term birth. Through:  
I. Proper management of high risk pregnancies such as 
pregnancy induced hypertension and multiple 
pregnancies. 
II. Early diagnosis and proper treatment of infection. 
III. Proper nutrition and prevention of anemia. 
IV. Perinatal care and fetal monitoring. 
 • Advancement of neonatal services through introduction 
of pulse oximeters, apnea monitors, new methods of 
mechanical ventilation, exogenous surfactant treatment 
and facilities for radiological investigation.  
 
• Recognition of the importance of research in the area of 
respiratory distress syndrome and its outcome. 
 
• Training and specialization of health workers on neonatal 
care and resuscitation. 
 
• Conduction of more studies over geographically defined 
regions aiming at assessment and improvement of 
neonatal services provided for preterm infants. 
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Appendix (1): 
Figure (1): New Ballard score for assessment of gestational age. 
Neuromuscular maturity. 
 
Appendix (1):  
Figure (2): New Ballard score for assessment of gestational age. 
Physical maturity. 
 
 
 ﻢﻴﺣﺮﻟﺍ ﻦﲪﺮﻟﺍ ﷲﺍ ﻢﺴﺑ 
 
Early neonatal outcome of preterm neonates delivered in Soba 
hospital, Khartoum, Sudan. 
 
1) Mother’s name:       Index no.: 
2) Mother’s age: 
 1)   < 20 years.   2) 20 – <25 years.   3) 25 – < 30 years. 
 4) 30 – < 35 years. 5) >35 years. 
 
3) Origin: 
1) Northern Sudan. 2) Eastern Sudan.     3) Central Sudan. 
 4) Western Sudan  5) Southern Sudan.   6) Other nationality. 
4) Mother’s education: 
1) Illiterate.    2) Khalwa education. 
3) Basic school education.         4) High school education. 
5) University education.  6) Postgraduate degree. 
5) Maternal stressful working conditions 
1) Stands or walks > 5 hours/ day in the second trimester. 
2) Job involves heavy lifting. 
3) Operation of industrial machinery 
4) Noisy or mentally stressful working conditions 
5) No stressful working conditions. 
6) Mother not working (housewife). 
 
6) Socioeconomic status: 1) High  2) Moderate  3) Low 
 
7) Marital status:1) Married.   2) Unmarried 3)Divorced 
  4) Separated   5) Widowed 
8 ) Mother’s cigarette Smoking: 
1) None  2) 1 –9 /day   3) >10 / day 
 
9) Diet consumed by the mother: 
1) Contains fish & seafood. 2) Never contains fish & seafood. 
 
10) History of previous spontaneous preterm birth: 1) None.  2) Once
 3) two   4) > Two times. 
 
11) Previous history of abortion: 1) None 2) Once. 3) Two or more 
12) Parity: 1) P 0. 2) P 1  3) P11 or more 
 
 
13) Interpregnancy interval: 
1) PG.  2) < 18 months     3) 18 –< 59 months4) >59 months.  
 
14) Regular antenatal care: 1) Yes   2) No  
15) Mother’s blood group: 
  1) A+ve  2) B+ve  3) AB+ve 4) O+ve 
 5) A  – ve   6) B –ve   7) AB –ve  8) O –ve   
 
16) Ultrasound examination:   
1) No Ultrasound done.  2) Large fibroid > 5 –6 cm 
3)Unicornate uterus.          4)Uterine duplication abnormalities. 
5) No uterine malformations detected 
 6) Other uterine abnormalities were detected, specify 
 
17) Was this pregnancy complicated with: 
1) Anaemia in the first Trimester.     1)Yes   2)No.   3)Don’t know  
2) Pregnancy induced hypertension. 1) Yes     2)No.  
3) Cervical incompetence.        1) Yes    2) No. 
4) Polyhydramnios.         1) Yes    2) No. 
  5) Multiple pregnancy.         1) Yes    2) No.    
  6)Antepartum haemorrhage.             1) Yes    2) No. 
  7) Abdominal surgery.                       1) Yes    2) No. 
  8)Abnormal vaginal disharge.        1) Yes   2) No. 
           9) Pyelonephritis.          1) Yes   2)No. 
10) Systemic infection.                      1) Yes   2)No. 
11) Others,              
18) Were  maternal  infections,  confirmed by appropriate culture: 
1) Yes.  2) No  3) No maternal infection 
 
19) Duration of premature preterm rupture of membranes: 
1) None  2) < 12 hrs      3) 12 -<  24 hrs  4) > 24 hrs 
 
20) Type of delivery:     
           1) Vaginal  2) C/S 3) Forceps 4) Ventose   
21) Was the delivery:   1) Elective  2) Emergency  
 
22) Was I.M dexamethasone given before delivery (at least 2 injections 12 
hours apart):      1) Yes  2) No 
 
23) Cardiotocographic (CTG) findings:  
1) Not done    2) Suscpicious 3) Pathological    4) Normal   
 
24) Sex of the baby: 1) Male  2) Female 3) Intersex 
 
25) Gestational assessment:           weeks 
1) < 28 weeks  2) 28 -< 32 weeks  3)32-<37 weeks        
26) Maternal dates: 
 1) Uncertain  2) + 1 wk of GA  3)+ 2 wks of GA 
27) U/S dates in 2nd trimester: 
 1) Not done  2) + 1 wk of GA  3) + 2wks of GA 
 
28) Weight of the baby:     g 
1) < 1000g   2) 1000 -< 1500g 
3) 1500 -< 2500g  4) >2500 g 
29) Wt. For age: 1) SGA  2)AGA  3) LGA 
 
30) Type of neonatal resuscitation delivered:  
1) Suction, stimulation & warming.   2) O2 administration.  
3) Bag & mask ventilation.              4) Endotracheal intubation. 
 5) 1 & 2    6) 1, 2 &3  7) All of the above. 
 
31) Route of parentral resuscitation was through: 
1) I.V cannula           2) Umbilical venous catheter  
3) No parentral access required. 
32) The baby was: 
1)Put beside the mother    2) Put beneath radiant warmer 
3) Cared for inside an incubator 
 
33) Apgar score at 5 min:           1) < 3 2) >3 
 
34) Aetiology of Neonatal respiratory distress: 
1) None.     2) RDS  3) Pneumonia  
4) Meconium aspiration   
5) Transient tachypnea of the newborn 
 6) Persistent pulmonary hypertension.             
  7)Others, specify                                           
35) How was the cause of  respiratory distress confirmed: 
 1) Clinical   2) Radiological 3) Both   
 4) unknown etiology.   
36) Treatment offered for the respiratory distress: 
1) O2 administration.   2)Bag & mask ventilation. 3)CPAP. 4) 
Surfactant administration. 
37) Was intrapartum suctioning done:  
          1) Baby not meconium stained.  2) Done. 3) Not done. 
38) Was meconium aspiration confirmed or ruled out by endotracheal 
intubation & suctioning:   
1) Baby not meconium stained.  2) Done. 3) Not done. 
 
39) Neonatal infections: 
1) None  2) Conjunctivitis  3) Malaria  4)UTI 
5) Meningitis 6) Neonatal Sepsis  7) Umbilical infection 
8) Others, specify 
40) Was neonatal infection confirmed by culture:  
 1) Yes  2) No  3) No neonatal infection.  
41) Was malaria diagnosed by:  
1) ICT to mother & baby  2) ICT to baby 
3) Blood film to mother & baby 4) Blood film to baby 
5) No malaria developed. 
 
42) Did the neonate develop persistent PDA:  1) Yes 2) No 
43) How was persistent PDA diagnosed: 
1) Clinically. 2) Radiological.   3)By echo.    4) 1 &2. 
5) 1, 2 & 3.  6) No persistent PDA.    
44) Treatment offered for persistent PDA:   
1) Medical, specify   
2) Surgical.  3) None.   
 
45) During the first week, did the neonate develop:   If yes, specify Ŗ:    
1) Hypoglycemia 1) Yes  2) No  
 2) Hypocalcemia.   1) Yes  2) No 
 3) Anaemia   1) Yes  2) No 
 4) Cyanosis   1) Yes  2) No 
 5) Polycythaemia.  1) Yes  2) No 
6) Hypothermia.   1) Yes  2) No 
 7) Apnea.    1) Yes  2) No 
8) Convulsions.   1) Yes  2) No  
9) Others      1) Yes    2) No   
 
46) Aetiology of early neonatal Jaundice: 
 1) No jaundice developed.  2) ABO incomaptibility 
 3) Rhesus incompatibility  4) Jaundice of prematurity 
 5) Sepsis     6) Neonatal hepatitis 
 7) Obstructive jaundice  8)Others, specify 
 
47) Treatment offered for neonatal jaundice, if developed: 
1) None 2) Phototherapy  3)Exchange transfusion 
4) Others, specify 
48) Was intraventricular hemorrhage suspected:   
1) Yes   2) No  
49) Diagnosis was: 1) Clinical     2)U/S   
  3) Postmortem tap  4) All of the above. 
 
50) Was NEC suspected: 1) Yes   2)No   
 
51) Diagnosis was:  1) Clinical  2) radiological  3)Both 
 
52) Bleeding tendency: 
1) None    2)DIC  
3) Haemorrhagic disease of the newborn. 
4) Coagulation defect.   5) Thrombocytopenia 
      6) Others, specify  
 
53) At the end of the first week, did the neonate: 
1) Die 
2) Discharge home 
3) Still in NICU but out of the incubator 
4) Still inside the incubator 
54) Causes of death: 
1) Severe perinatal asphyxia               2) RDS + IVH 
3) IVH      4) NEC 
5)DIC      6) Heart failure 
7) Sepsis      8) Hypoglycemia 
      9) Multiple congenital malformations.      10) Other, specify                                       
 
55) Death occurred in the: 
1) Delivery room or theatre. 
2) First day. 
3) First week. 
 
56) Type of nutrition offered to the preterm: 
 1) Breast feeding.   2) Expressed breast milk.  
 3) Infant formula.   5) No feeds started (on I.V fluids). 
 
57) If feeds were started in the first week, at what time was that: 
1) 1st 24 hours. 2) On the 2nd day.  3) On the 3rd day.  
4) 4th to 7th day. 5) No feeds started (on I.V fluids). 
 
 
